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Abstract

The objective of this research is to identify the optimal factors in mixing composite material
between polypropylene and nano rubber by using design of experiment (DOE) technique in order to
increase the toughness of the polypropylene. The experiment was conducted by mixing
polypropylene with the nano rubber as filler at proportion of 100: 0, 99.5: 0.5, 99:1, 98.5:1.5 and 98:2
The specimens were tested according to ASTM D 638 Type IV and ASTM D 256 Standard. The general
factorial design was used to investigate the behavior of materials based on three main factors; (1)

nano rubber by weight at 0.5, 1, 1.5 and 2% (2) speed of mixing at 40, 60 and 80 rpm and (3)
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Temperature at 180 °C and 200 °C. The responses were considered by performing tension and shear.

The ANOVA was used to statistically analyze the main impact and interaction impact among three

factors at the confidence level at 95 percent. The results showed that the most appropriate factors

are the rubber particles of 1% by weight, at mixing speed from 40 rom and the temperature of 180

"C. The tensile strength is 52 MPa and impact strength is 32.55 kJ/m’. Result of this research can be

used as a line to the development of composite materials of various plastics to meet the demand of

plastic use in the future.

Keywords: factorial design, composite material mixing, Nano rubber
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